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IIL OhferVations concerning the Height of the !Baro^ 
meter y at different Elevations ahoy e the Surface of 
the Earthy in a Letter to the fuhlijher from the 
Learned T>r. Nettleton. 

SIR, 

BEING curious to learn by Obfervation, how far 
the Mercury will defcend in the Tube at any given 
Elevation, for which there is fufficient Opportunity 
hereabouts, I propofed to take the Altitude of fume 
of our higheft Hills ; but, when we attempted it, we 
*found our Obfervations fo difturbed by Refradions, that 
we cou*d come to no Certainty. Having raeafur*d one 
Hill of a conliderable Height, in a clear Day, and ob* 
ferved the Mercury at the Bottom and at the Top, we 
found, accordingto that Eftimation, that about 90 Feet, 
or upwards?, were required to make the Mercury fall one 
Tenth of an Inch ; but coming afterwards to repeat the 
Experiment on a cloudy Day, when the Air was fome- 
what grofs and hazy, we found the fmall Angles fo 
much augmented by Refradion, as to make the Hill 
much higher than before, tho* they were taken carefully 
with very good Inftruments, both at that Time and be- 
fore. I afterwards frequently obferv'd at home, by 
pointing the Quadrant to the Tops of fome of our neigh- 
bouring Mountains, that they wou'd appear higher in 
the Morning before Sun-rife, and alfo late in the Even- 
ing, than at Noon, in a clear Day, by feveral Minutes: 
Particularly, one Morning in ^ecemi^erhR, when the 
Vapours lay condensed in the Vallies, and the Air above 
was very pure, the Top of a Mountain, at fome Diftance 
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from hence, appear'4 more elevated, by above 30 Mi* 
nutes, than it had done in the Beginning of Sepember 
about Noon, on a very clear Day, From whence -it 
appears, that the Refradion is at fome times greater than 
at others , but probably *tis always very contiderable^ 
and, as there is no certain Rule to make Allowance for it, 
it feems likely, that all Obfervations made on very high 
Hills,efpecially when view'd at aDiftance,and under fmall 
Angles, as they commonly are, are uncertain, and fcarce 
to be depended on, generally erring in making the 
Heights greater than they really are. 

I then proceeded to obferve, as near as I was able, the 
"tion of the Mercury in fomefmaller perpendi- 
^li ! X ^'-^tions^ which wecou*d meaflire with a Line, 
and alio oa the Tops of fome Hills of a moderate 
Heiglit, whofe Altitude we cou'd obferve moft commo- 
dioully, and, by taking the Angles large, avoid the 
Danger of any confiderable Refraftion. 

At the Bottom of the Tower oi Halifax Church, the 
Mercury flood at xp Inch. 78 ^ec. At the Top it fub- 
fided to 29. 66. The Height of the Place, where the 
Obfervation was made, was found to be 102 Feet. 

At the Bottom of a Coal-Mine, near this Place, the 
Mercury flood at %(^. 48. At the Top, it fell to 29. 32. 
The Depth of the Mine, being meafured, was found to 
be 140 Feet. 

At the Bottom of another Mine, the Mercury was ob- 
ferved to ftand at 29. $0. At the Top, it fell to 29, 23. 
The Depth of this Mine was 236Feet. 

At the Foot of a fmall Hill, whofe Height we cou*d 
meafure very exadly, the Merciiry flood at 29.81. At 
the Top itfell to 29. 45-. The Height of the Hill was 
312 Feet. 

At the Bottom oi Halifax Hill, commonly caird 
the Bank, the Mercury was obferved to ftand at 30* oo* 
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At the Top, it fell to 29. 41. I'he Height of this Hiii 
wasfound to be507 Feer, 

Our Mathematicians dodemoriftratf, that the Denfity 
of the Airdecreafes in a Geometrical Progreffion, as the 
Elevation encreafes in an Arithmetical one, and confe- 
quently, that the Logarithms oftheDenfities are as the 
Elevations reciprocaHy. But the Weight of the Air be- 
ing as its Deniity, and the Height of the Mercury in 
the Barometer being always proportional to the Air's 
Weight, it follows, that the Logarithms of the Heights 
of the Mercury are, reciprocally, as the Elevations : 

Whence haying found by Obfervation, what Elevation 
is required to make the Mercury ftand at am^ 
Height, it will be eafy to determine, how much is re- 
quilite to reduce it to any other Height proposed. If 
we make jo Inches the Standard Height of the Mercur}', 
equal to Unity, and fuppofe an Elevation of 85 Feet 
be required to make it fall one Tenth of an Inch from 
that Height, as by thefe Obfervations it is very nearlv 

then as the Logarithm of ^-^ is to 85, fo is the Log. 

•^-L. to the Number, of Feet reauir'd to make it fill 
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Half an Inch, and fo of the reft: AVhen the Mercury 

ftands above 30 Inches, the Numbers will benegative, 
and fhew the Spaces defcending^ by which Method 1 
computed the following Tables. 

The latrer,which.contains the Diiferences of the Num- 
bers in the former, -was of very great Ufe to me, whenj 
in thefe Experiments, the Mercury flood at any other 
Height in the Tube, befides 30 Inches, and fell 
any Number of Tenths, or farts of a Tenth, by adding 
the Numbers anfwering thereto, or proportionable Parts 
of them, to find the Elevation required in the Table, to 
make the Mercury fall fo much, and thereby readily 
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to compare the Heights found by Obfervation therewith. 
And though foine fmallError?, in the Cbfervations, do 
make rhd^n vary a little from each other, yet in the 
main, they agree as near as poflible with the Numbers 
of the Table; as did alfo feveral other Experiments too 
long to mention, which makes me believe thofe Num- 
bers are not far from the Truth -^ but of that you will 
be bed able to judge, by comparaig thefe Experiments 
with others of the fame Kind. 

That the Air is colder,as well as more light and rare, 
in Places thar are (ituated high, than it is in the Vallies 
and low Grounds, is generally known ^ and in order to 
learn, how much it might be fo,I gotaFriend of mine, 
who lives higher than we do here, to obferve the port- 
able Barometer and Thermometer, at his Houfe, for 
fome Days, being plac'd as near as poflible in the fame 
Circumftances with mine ^ and we found his Barometer 
flood at a Medium for xo Days, 3 Tenths lower than 
mine, and the Thermometer 3.(^eg. x. lower ; allowing 
for the Difference of the Inftruments, which had been 
obferved before. 

At another Place the Barometer, at a Medium for 14 
Days, flood lower by 4. 46. and the Thermometer was 
lower by 4. deg. 4. At another Place, which was very 
high upon the Moors, the Barometer, at a Medium for 
ten Days, flood lower by o, 65. and the Thermometer 
fell 7«. 
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[A Table ftewing the Number 
of Feet afcending, required 
to make the Mercury fall to 
any given Height in the^ 
Tubejfrom 3 o to 26 Inches. 
As alfo the Number of Feet 
defcending , required to 
make theMercury rife, from 
30 to 31 Inches. 
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A Table Ihewing thd 
Number of Feet re-| 
quir'd to make the 
Mercury fall one Tenth 
of an Inch from any 
given Height in the 
Tube^ from 31 to 26 
Inches. 



—1^— •''—•!— 



"^.O 



"O 



■ 



31 

3^ 

3' 

30 
30 

30 

30 

3P 

30 

30 
30 

29 
29 
29 
29 
2.9 
2.9 

2.9 

29 
29 

29 

28 

\.S 

^28 
28 
28 
28 
28 
28 
28 
28 



1 






8'82 



4' 



z6 



5327 



27 



-7 
^.7 
^7 
27 



19 
06 

33 
61 

89-27 
i^|^7 

44^7 
7^|2 7 

C0o6' 

2^9l25 

5^i6 

8^|2(^ 
I<^!2<S^ 

45}2d 
74W 

33!2d 

<^3,2(^ 

93 

24 

55 
8d 

17 
49 
81 

13 

45 

1^ 

09] 



9 

8 
7 



91 

91 

92 



d92 



592. 

4 93 

393 
2|9 3 

i;94 

094 

994 
895 
7 95 

^5 

5 9^ 
49<J- 

3 9d 

,2;97 
1:97 
c'98 



4?^ 

75 
08 

41 

74 
07 

4J^ 

7^ 
12 

47 
82 

17 

.5 3 

89 

>5 
61 

98 
36 

73 
10 



IV. Ex- 



